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All elements of the tube under test, except the heater, are energized by direct current, 
from self-contained power supply and rectifiers inside the tester. In order to cover 
the wide range of values of micromhos needed for tubes at the present time, there are 
three ranges available, 0-3000, 6000 and 15,000 micromhos. 


Stark Model 9-66 tests the tubes at or very near the normal operating point of the tube. 
This is very important in obtaining an accurate test of the tube. 


On the meter dial are two coloured segments. The red segment is marked "Replace™ and 
the green "Good". On the tube data chart are given dial settings that will cause tubes 


to read in the green sector if they are within manufacturer's specifications. Tubes 
that are below standard limits will read in red sector. 


Stark Model 9-66 contains sockets which will test all types of bases in use on receiver 
tubes at the present time, including the acorn tubes. I+ also will test ballast tubes 
and magic-eye tubes. 

One switch selects the proper filament voltage for the tubes and all needed filament 


voltages are available from 1.1 up to and including 117 volts. Rotary multiple deck 
selector switches are used to properly conduct the various voltages to the correct 
places on the socket for the tubes being tested. These switches are fully wired for 
existing and future tubes, as they may come out, with all possible different combina- 
tions of basing arrangements. These switches are capable of making 362880 combinations 
or pin arrangements. 


A roller type index chart is an integral part of the tube tester. On this chart is 
printed in large type complete testing data for all types of tubes, both for their 
measurements in micromhos and for testing them by use of the Good-Replace scale. 


The control panel is so arranged that the data from the various parts of this roll 
chart le most easily used in making the proper settings for the testing of various 
types of tubes. Special provision has been made for the testing of diode elements. 
Low voltage is supplied to test their delicate cathodes in order to avoid injury. 

The various diode elements are tested individually. In testing rectifier tubes, each 
plate is tested separately by drawing a large current from the cathode. 


In order to detect shorts or leakage between elements, a neon lemp short test has 
been provided. This permits the tubes to be tested while in the regular test socket 
and it may be done whether the tube is hot or cold. Provision is also made in these 
testers for the use of a noise test. Jacks are provided which need only be connected 
to any radio receiver or amplifier in order to detect noise caused by loose or 
intermittently loose parts or jangling contacts in the tube. 


In the operation of this tester two rectifier tubes are required, both of which are 
contained within the instrument. They are a #83 Mercury vapor tube to supply plate 
voltage and a #5Y3 High Vacuum Tube to supply grid and screen voltage. 
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Figure <. 
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In Fig. < is shown a schematic circuit diagram of the Model 9-66 tube tester. This is 
the professional type tube tester. This circuit possesses several distinct advantages 
ag will become epparent from the following explanation. 
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grid and screen voltages. The voltages By -Ep-E 3 -E,-Es are generated in windings on the 


Cousider, firs iditions with grid signal voltage E, eliminated. During the half 


ty Conga 
cycle that Pj] is positive, current flows P -K, -5,-Pa-Kj-B-D-r,-e to P|. A portion of 
the current is shunted through r., and the dt agsonvel meter M. The current through the 
neter flows from f to e and causes the meter to tend to deflect to the left. During 
the half cycle that Po is positive, current flows P,-K.- y-Pa-K,-B-D-ro-f-P.- A portion 
of the current is shunted through ry-H. The current beoheh thd meter flows from e to 
f causing it to tend to deflect to the right. But because of the inertia of the moving 
parts of the meter it cannot follow the rapid current alternations; the meter pointer 
is motionless. 


Consider, first, conditions with the grid signal voltage Es effective. When Py is 
positive the point C is negative with respect to B. This makes the grid G more negative 
which reduces plate current. The shunted current through the meter from f to e is also 
reduced. When Po is positive the point C is positive with respect to B. This makes the 
grid less negative which increases plate current. The shunted current through the meter 
from e to f is increased. 


The current now tending to push the meter pointer to the right is greater than the 
current pushing to the left, consequently the pointer moves to the right. This unbalance 
of current represents the mutual conductance of the tube Ta. 

Thus the meter M can be calibrated in micromhos, the micromho being the unit of mutual 
conductance. 


Mutual Conductance is Defined Change in plate current - Mutual Conductance 
Change in grid velts 
Stark Model $-66 operates upon the above basic formula or principle. It is calibrated 
from basic values in conformance with the above formula. No special tests are necessary 
to calibrate these testers since they actually measure micromhos. For example; with a 
signal volt of 1 volt applied to the grid 1 milliampere of change or A.C. plate current 
represents 1000 micromhos, two milliamperes, <000 micromhos etc. With 5 signal volts 
applied to the grid 5 milliamperes in the plate equals 1000 micromhos etc. In other 
words, Stark Model 9-66 is a basic device, the meter being calibrated as a milliammeter 
with the scale transposed or converted into micromhos. 


A further advantage of the Stark Model 9-66 tube tester is high plate current modula- 
tion when testing output and other high plate current tubes. Fig. 3 shows a comparison 
between ordinary modulation and modulation in the Stark Model 9-66 tube tester. At aA 
is shown ordinary modulation. The current peaks P are not high enough to reveal satur- 
ation at S. At B which shows modulation in the Stark Model 9-66, the peaks "m" are 
depressed and the peaks "n" are elevated due to the signal action on the grid as 
expleined above. Due to saturation the peaks "n" are flattened at the top, while the 
peaks "m" are normal in shape. The reading of the Stark meter M is the difference in 
height between "m" and "n". The flattening of "n" therefore causes a lowered micromho 
reading which would not be detected by the modulation of A. 


To give good results under all operating conditions a tube should operate with unimpaired 
efficiency at 100% modulation. The Sterk Model 9-66 dynamic mutual conductance tube 
tester applies 100% modulation while measuring mutual conductance in micromhos. 


In testing the internal characteristics of a vacuum tube it is undesireable to have 
conditions in the measuring instrument affect the results. Reactance in the plate 
circuit of the test instrument cause errors in readings. This applies to chokes and 


transformers which are sometimes used in connection with a copper oxide rectifier in 


the plate circuit of a tube tester. Such circuits cannot be calibrated in micromhos 
because the error is different for different tubes, depending upon the plate resistance 
of the tube in relation to the instrument resistance or reactance. 
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